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A best evidence topic was written according to a structured protocol. The question addressed whether
local anaesthetic inﬁltration of the transversus abdominis plane (TAP block) during a laparoscopic
cholecystectomy improves pain control. Ten papers were found using the reported search, of which four
represented the best evidence to answer the clinical question. The authors, journal, date and country of
publication, patient group, study type, relevant outcomes and key results of these papers were tabulated.
Three of the randomised controlled trials demonstrated a reduction in analgesic requirements associated
with TAP blocks following laparoscopic cholecystectomy as compared to placebo. The remaining rand-
omised study compared TAP blocks with local anaesthetic inﬁltration of laparoscopic port sites and
showed no signiﬁcant difference in clinical outcomes between these two techniques. We conclude that
there is good evidence that TAP block in laparoscopic cholecystectomy leads to a reduction in pain scores
and analgesic requirement, however there is no signiﬁcant difference when compared to local anaes-
thetic inﬁltration of trocar insertion sites.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
A best evidence topic was constructed according to a structured
protocol. This is fully described in a previous publication by the IJS.12. Clinical scenario
You are consenting a patient for a laparoscopic cholecystectomy
who requests a local anaesthetic inﬁltration of the transversus
abdominis plane (TAP block) as he has heard this reduces pain after
surgery. You resolve to check the literature to check whether TAP
blockdoes improvepain control after laparoscopic cholecystectomy.3. Three-part question
In patients undergoing laparoscopic cholecystectomy does a
transversus abdominis plane (TAP) block improve pain control?.
ciates Ltd. Published by Elsevier Lt4. Search strategy
Medline search 1990e2012 using the PubMed interface for the
terms.
(TAP[All Fields] AND block[All Fields] AND (“cholecystectomy,
laparoscopic” [MeSH Terms] OR (“cholecystectomy” [All Fields]
AND “laparoscopic” [All Fields]) OR “laparoscopic cholecystec-
tomy” [All Fields] OR (“laparoscopic” [All Fields] AND “cholecys-
tectomy” [All Fields]))) AND (“1990/01/01”[PDAT]: “2012/12/
31”[PDAT]).
In addition the reference list of the relevant papers where
searched. The search was current as of 21/08/2012.5. Search outcomes
10 papers were found using the reported search. Four papers
were irrelevant and of the remaining six papers, two were single
case reports. The remaining four where randomized control studies
that directly looked at the effect of TAP blocks in laparoscopic
cholecystectomy and where therefore chosen as representing the
best evidence to answer the clinical question.d. All rights reserved.
Table 1
Best evidence papers.
Author, date and country. Patient group Study type Outcomes Key results Comments
Petersen et al. 2012
Denmark2
74 Adult patients aged 18e75
scheduled for laparoscopic
cholecystectomy.
Placebo n ¼ 37
TAP Block n ¼ 37
Prospective, double blind,
randomized controlled study.
TAP block vs.
control
VAS pain score whilst coughing estimated
as AUC/24 h: 26 mm [13] vs. 35 mm [18]
(p ¼ 0.04).
VAS pain score at rest estimated as AUC/24
h: 19 [10] vs. 23 [13] (p ¼ 0.16).
Median morphine consumption: 5 mg vs.
7.5 mg (p ¼ 0.001).
Median ketobemidone consumption: 0 mg vs.
2.5 mg (p ¼ 0.42).
Patients requiring ondansetron: 23 vs. 23
(p ¼ not stated).
This study compared the TAP block
using 20 mL 0.5% ropivacaine with a
placebo. It showed signiﬁcantly lower
pain scores in the ﬁrst 8 h post-
operatively in those receiving the TAP
block. However the overall 24-h pain
scores where only reduced by 9 mm
(AUC/24 h) which was of minimal
signiﬁcance.
Morphine requirements where less in
the ﬁrst 2 h post-operatively in the TAP
group but were low overall in both
groups.
El-Dawlatly et al 2009.
Saudi Arabia3
42 patients undergoing
laparoscopic cholecystectomy
TAP Block n ¼ 21
No Block n ¼ 21
Randomized control study TAP block vs.
control
Intraoperative Sufentanil requirements: 8.6 vs.
23 ug. (p ¼ <0.01).
Morphine requirements in recover room: 0.9 vs.
2.3 (p  0.05).
Morphine via PCA device 24 h post op 10.5 vs.
22.8 (p  0.05).
No side effects relating to TAP block observed.
(p ¼ not stated).
This study evaluated the intra and post-
operative analgesic efﬁcacy in patients
with or without TAP Block (using 25 mg
of bupivacaine). It showed a reduction
in sufentanil use and 24 h morphine
administration in the patients with a
TAP block compared to those without.
Pain scores were not assessed in the
study.
The port sites used for the laparoscopic
procedure were all placed below the
level of the umbilicus, which is not a
standard approach.
Ra et al., 2010. Korea4 54 patients between the ages
20e65 scheduled for laparoscopic
cholecystectomy.
TAP Block
n ¼ 18 þ 18
Control n ¼ 18
Randomized control study TAP Block vs.
Control
Pain scores (using VNRS) over 24 h period:
6.5 vs. 8.6 (p  0.001).
Patients needing ketoralac in recovery room: 8 vs.
17. (p  0.001).
Patient needing Fentanyl in recovery room: 0 vs.
4 (p  0.05).
Sleep disturbance due to pain: 2 vs. 6 (p ¼ 0.05)
This study randomized patients into 3
groups, a control group with no TAP
Block and 2 groups that received the
TAP block with 0.25% and 0.5%
levobupivacaine respectively. There
were no signiﬁcant differences between
the two groups receiving the TAP block.
There was a reduction in the use of
ketorolac and fentanyl in the TAP group
as compared to the control. Pain scores
where also reduced over the 24 h in the
TAP group.
Oritz et al 2012. USA5 74 patients aged 18e64 scheduled
for laparoscopic cholecystectomy.
TAP Block n ¼ 39
Local anesthetic inﬁltration n ¼ 35
Prospective Randomized
control trial
TAP Block vs.
Control
Time from anaesthesia start to surgery start: 48 min
vs. 35 min (p  0.001).
Mean pain scores at 4 h: not signiﬁcantly different
(p ¼ 0.18).
Mean pain scores in the ﬁrst 24 h post-operative:
not signiﬁcantly different (p ¼ 0.23).
Nausea incidence in 24 h post-operatively: 44% vs
37% (p ¼ 0.64)
This study compared bilateral US-
guided TAP blocks and local anaesthetic
inﬁltration of trocar insertion sites
(both using ropivacaine 0.5%) in
patients undergoing laparoscopic
cholecystectomy. Results showed no
signiﬁcant differences in pain scores in
the ﬁrst 24 post-operative hours.
It should be noted that the block was
placed after induction of anaesthesia so
could not be tested and there was no
blinding of the anesthetists in this trial.
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The results from the 4 papers are summarised in Table 1.
7. Discussion
Although laparoscopic cholecystectomy is a minimally invasive
procedure, it is still associated with signiﬁcant incidence of post-
operative pain especially in the ﬁrst 24 h following surgery. This
pain is typically managed using opiates however these medications
are associated with a number of side effects such as sedation,
nausea and vomiting which may in turn increase hospital stay.6 A
transversus abdominis plane (TAP) block is a regional anaesthesia
technique that involves deposition of local anaesthetic into the
fascial plane superﬁcial to the transversus abdominis muscle at the
level of the T7 e L1 dermatomes. The conventional method was to
use the anatomical landmark guided ‘triangle of petit’, which is
bounded by the latissimus dorsi muscle, external oblique muscle
and iliac crest. However an ultrasound-guided approach is now
becoming more popular. Although TAP blocks have been shown to
be an effective analgesic modality for a number of surgical pro-
cedures involving lower abdominal incisions such as bowel re-
sections and appendectomies, its role in upper abdominal surgery
such as cholecystectomies where higher dermatomal levels need to
be covered has been less thoroughly investigated.
Three of the randomized controlled trials detailed in Table 1
demonstrate an improvement in pain symptoms associated with
TAP blocks following laparoscopic cholecystectomy. Petersen et al.2
showed a signiﬁcant reduction in pain scores whilst coughing in the
ﬁrst 24 h post-operatively although they did not show a signiﬁcant
difference in pain scores at rest between the two groups. Morphine
requirements were also less in the ﬁrst 2 h following surgery in the
TAP group, though it should be noted that the total morphine re-
quirements were low in both groups, and hence this difference was
of little clinical relevance. Ra et al.4 also showed a decrease in the
use of analgesics ketorolac and fentanyl in the TAP group in the ﬁrst
24 h post-operatively as well as a reduction in pain scores in the
24 h following surgery. El-Dawlatly’s randomized control study3
showed a reduction in the use of sufentanil (a potent opioid anal-
gesic) andmorphine requirements in patients with the TAP block as
compared to those without. Unfortunately the pain scores were not
assessed in this study. In addition, it should be noted that this group
performed an unusual surgical technique involving the placement
of all ports below the level of the umbilicus (where the TAP block is
known to provide analgesia) as opposed to more conventional
surgical approaches utilising epigastric and right upper quadrant
port placements.
The clinical signiﬁcance of the reduced pain scores seen in above
studies have to be weighed up against the cost of the TAP block; the
potential for complications (although none were recorded in any of
the papers) and increased overall operative time. In addition the
above studies compared the TAP block to placebo and not with
other local anaesthetic techniques (eg inﬁltration of trocar inser-
tion sites). In order to address this issue, a recent study by Oritz
et al.5 compared TAP block with local anaesthetic inﬁltration of
laparoscopic port sites in patients undergoing laparoscopic chole-
cystectomy. This study showed no signiﬁcant difference in clinical
outcomes between these two techniques, however the time from
start of anaesthesia to start of surgery was signiﬁcantly increased in
those receiving the TAP blocks. In addition there was no blinding ofthe anesthetists in this study, which may have been a potential
confounding factor in interpreting the results.
It should be noted that all these studies utilized a conventional
TAP block with instillation of anaesthetic via the lumbar “triangle of
petit”. A higher level of analgesic block can however be achieved by
insertion of local anaesthetic in subcostal transversus abdominis
plane (STA block). A randomized control study by Tolchard et al.7
compared STA block with local anaesthetic inﬁltration at the
laparoscopic port sites. This study showed that the STA group had
lower post-operative pain scores with signiﬁcantly less fentanyl
and morphine use. The median time to discharge was also reduced
in the STA group.8. Clinical bottom line
There is good evidence that TAP block following laparoscopic
cholecystectomy leads to a reduction in pain scores and analgesic
requirement as compared to a placebo control group, although no
signiﬁcant difference when compared to local anaesthetic inﬁltra-
tion of trocar insertion sites. There is however some evidence that a
subcostal (STA) block may be superior to local anaesthetic inﬁl-
tration of trocar insertion sites.
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